Tissue response in the rat and the mouse to degradable dextran hydrogels.
Two types of hydroxyethyl-methacrylated dextran (dex-HEMA) hydrogels differing in crosslink density were compared for local tissue responses and degradation characteristics in mice and rats. Implants (1 mm thick, rat: 10 mm diameter, mouse: 6 mm diameter) varying in degree of HEMA substitution (DS5 and DS13, meaning 5 or 13 HEMA groups per 100 glucose units of dextran) were subcutaneously implanted and tissue responses were evaluated at week 2, 6, and 13 after implantation. In the rat after 2 weeks a slight fibrous capsule was formed composed of macrophages and fibroblasts sometimes accompanied by a minimal infiltrate. Small fragments, surrounded by macrophages and giant cells indicated hydrogel degradation. After 13 weeks DS5 implants were resorbed while parts of the DS13 implants were still present. In the mouse a moderate to strong capsule formation was present at 2 weeks accompanied by inflammatory cells (macrophages and polymorphonuclear granulocytes) and debris. Draining lymph node activation was observed. Skin ulceration was present irrespective of the type of implant. Clear differences in the tissue responses between the rat and mouse were noted, as well as between implants of different degree of substitution. Mice showed a more pronounced early inflammatory response compared with rats, whereas the degradation was more complete in rats than in mice. The differences in histology between the hydrogels disappeared over time at 13 weeks after implantation and similar responses were noted for both types of hydrogels. Both in mice and rats the DS5 hydrogels showed a faster degradation rate than the DS13 hydrogels.